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SECTION  1 


EXECUTIVE  SUMMARY 


1  .  1  INTRODUCTION 

Contract  No.  DACA  90-8l-C-0072  directs  that  a  basewide  energy  study  be 
accomplished  for  the  Mannheim  and  Pirmasens  Military  Communities,  Federal 
Republic  of  Germany.  The  project  is  identified  as  Energy  Engineering 
Analysis  Program  (EEAP)  Package  No.  5- 

Vhe  overall  objective  of  the  study  is  to  produce  a  systematic  plan  of 
improvement  projects  that  will  reduce  by  1 98 5  the  energy  consumption  in 
compliance  with  the  Army  Facilities  Energy  Plan  without  decreasing  the 
readiness  posture  of  the  Army. 

The  following  installations  within  the  Mannheim  Community  were  included 
in  this  study: 


illation  No. 

Des i gnat i on 

GY-074 

Benjamin  Franklin  Village 

Hous i ng 

GY- 1 23 

Coleman  Barracks 

GY-295 

Funari  Barracks 

GY-300 

Gendamarie  Kaserne 

GY-314 

Hammonds  Barracks 

GY-506 

Fri edr i chsfel d  QM  Center 

GY-539 

Rheinau  Coal  Point  D-l 

GY-540 

Rheinau  Kaserne 

GY-568 

Turley  Barracks 

GY-587 

Spi nel 1 i  Barracks 

GY-601 

Su 1 1 i van  Barracks 

GY-607 

Taylor  Barracks 

GY-778 

Rheinau  Coal  Point  D-4 

GY-782 

Kaefertal  LS  Cantonment 

The  study  is  conducted  in  three  phases,  namely: 


•  Phase  I  -  The  gathering  of  data  and  inspection  of  the  facilities  in 

the  field.  This  phase  included  visits  to  the  14  different  installations 
during  which  404  of  approximately  950  buildings  were  examinded.  The 
gathering  of  data  involved  the  taking  of  notes  and  making  tape  re¬ 
cordings  of  findings,  photographing  of  buildings  (where  permitted), 
the  collection  of  available  plans  and  records,  and  conferences  with 
EUD  and  Community  facility  engineering  personnel. 


El-1 


The  survey  revealed  that  some  of  the  selected  buildings  had  little  or  no. 
energy  use,  or  were  not  representative  of  the  buildings  In  the  installation. 
As  a  result,  certain  buildings  were  deleted.  Others  were  added  which  were 
deemed  necessary  for  an  accurate  energy  consumption  of  each  installation  to 
be  developed.  A  final  figure  of  306  buildings  resulted  from  this  process. 

The  information  gathered  during  the  survey  was  consolidated  and  included  in 
the  Preliminary  Submittal  made  at  the  completion  of  this  phase.  Included  in 
the  report  were  listing  of  potential  energy  conservation  measures  which  were 
developed  as  a  result  of  the  field  survey. 

•  Phase  II  -  The  analysis  of  the  collected  data  permitted  the  cal cul at  ion .of 
the  existing  energy  consumption  of  the  selected  buildings  within  each  in¬ 
stallation;  and  the  calculation  of  the  energy  savings  due  to  the  appl i cat i on 
of  proposed  Energy  Conservation  Measures  (ECM's)  to  the  remainder  of 

the  buildings  to  develop  Installation-wide  and  Community-wide  energy  con 
sumptions,  energy  savings,  and  proposed  FY85  energy  use. 

Each  Energy  Conservation  Measure  (ECM)  was  evaluated  in  accordance  with 
Energy  Conservation  Improvements  Program  (EC1P)  criteria  to  determine  its 
economic  feasibility.  ECM  projects  from  Increments  A  &  B  are  divided  into 
EC  I P  Projects,  Increment  G  Projects,  and  Increment  F  projects.  This  re¬ 
port  includes  the  EC  I P  Projects,  and  Increment  G  Projects.  The  Increment  F 
Projects  are  included  in  a  separate  report.  The  ECIP  Projects  are  ranked 
according  to  SIR  (Savings  Investment  Ratio)  value.  Preliminary  Programming 
Documents  (PDB's  S  DD  Form  1391 ’ s)  are  developed. 

This  report  summarizes  the  results  of  Phase  II. 

•  Phase  III  -  The  Prefinal  and  Final  submissions  of  this  report  covers  the 
work  of  this  phase. 

The  Prefinal  submission  consists  of  an  addendum  to  the  Interim  submittal, 
a  revised  Executive  Summary,  and  complete  1 391 1 s  for  the  seven' ECIP  projects 
developed  for  the  Mannheim  Community.  Following  the  receipt  of  comments 
on  the  Prefinal  submission  a  complete  Final  Report  will  be  submitted. 
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SECTION  1 


EXECUTIVE  SUMMARY 


1 .  1  INTRODUCTION 

Contract  No.  DACA  90-81-C-0072  directs  that  a  basewide  energy  study  be 
accomplished  for  the  Mannheim  and  Pirmasens  Military  Communities,  Federal 
Republic  of  Germany.  The  project  is  identified  as  Energy  Engineering 
Analysis  Program  (EEAP)  Package  No.  5- 

The  overall  objective  of  the  study  is  to  produce  a  systematic  plan  of 
improvement  projects  that  will  reduce  by  1985  the  energy  consumption  in 
compliance  with  the  Army  Facilities  Energy  Plan  without  decreasing  the 
readiness  posture  of  the  Army. 

The  following  installations  within  the  Mannheim  Community  were  included 
in  this  study: 

Installation  No.  Designation 


GY-074 

Benjamin  Franklin  Village 

Housing 

GY- 123 

Coleman  Barracks 

GY-295 

Funari  Barracks 

GY-300 

Gendamarie  Kaserne 

GY-314 

Hammonds  Barracks 

GY-506 

Friedrichsfeld  QM  Center 

GY-539 

Rheinau  Coal  Point  D-l 

GY- 540 

Rheinau  Kaserne 

GY-568 

Turley  Barracks 

GY-587 

Spinel li  Barracks 

GY-601 

Sullivan  Barracks 

GY-607 

Taylor  Barracks 

GY-778 

Rheinau  Coal  Point  D-4 

GY-782 

Kaefertal  LS  Cantonment 

The  study  is  conducted  in  three  phases,  namely: 

•  Phase  I  -  The  gathering  of  data  and  inspection  of  the  facilities  in 

the  field.  This  phase  included  visits  to  the  14  different  installations 
during  which  404  of  approximately  950  buildings  were  examinded.  The 
gathering  of  data  involved  the  taking  of  notes  and  making  tape  re¬ 
cordings  of  findings,  photographing  of  buildings  (where  permitted), 
the  collection  of  available  plans  and  records,  and  conferences  with 
EUD  and  Community  facility  engineering  personnel. 


The  survey  revealed  that  some  of  the  sel ected  bui 1 d ings  had  little  or  no 
energy  use,  or  were  not  representative  of  the  buildings  in  the  installation. 
As  a  result,  certain  buildings  were  deleted.  Others  were  added  which  were 
deemed  necessary  for  an  accurate  energy  consumption  of  each  installation  to 
be  developed.  A  final  figure  of  306  buildings  resulted  from  this  process. 

The  information  gathered  during  the  survey  was  consolidated  and  included  in 
the  Preliminary  Submittal  made  at  the  completion  of  this  phase.  Included  in 
the  report  were  listing  of  potential  energy  conservation  measures  which  were 
developed  as  a  result  of  the  field  survey. 

•  Phase  II  -  The  analysis  of  the  collected  data  permitted  the  calculation  of 
the  existing  energy  consumption  of  the  selected  buildings  within  each  in¬ 
stallation;  and  the  calculation  of  the  energy  savings  due  to  the  appl ication 
of  proposed  Energy  Conservation  Measures  (ECM's)  to  the  remainder  of 

the  buildings  to  develop  Installation-wide  and  Community-wide  energy  con¬ 
sumptions,  energy  savings,  and  proposed  FY85  energy  use. 

Each  Energy  Conservation  Measure  (ECM)  was  evaluated  in  accordance  with 
Energy  Conservation  Improvements  Program  (EC I P)  criteria  to  determine  its 
economic  feasibility.  ECM  projects  from  Increments  A  S  B  are  divided  into 
ECIP  Projects,  Increment  G  Projects,  and  Increment  F  projects.  This  re¬ 
port  includes  the  ECIP  Projects,  and  Increment  G  Projects.  The  Increment  F 
Projects  are  included  in  a  separate  report.  The  ECIP  Projects  are  ranked 
according  to  SIR  (Savings  Investment  Ratio)  value.  Preliminary  Programming 
Documents  (PDB's  &  DD  Form  1391 's)  are  developed. 

This  report  summarizes  the  results  of  Phase  II. 

•  Phase  III  -  The  Prefinal  and  Final  submissions  of  this  report  will  cover 
the  work  of  this  phase.  This  will  consist  of  the  preparation  of  the  com¬ 
plete  Programming  Documents  and  the  final  results  and  recommendation  of 
the  EEAP  study  for  the  Community. 


El-2 


SECTION  2 


EXISTING  ENERGY  CONSUMPTION 

2.  1  FY75  BASELINE  ENERGY  CONSUMPTION 


The  source  energy  consumption  for  the  Mannheim  Community  for  baseline 
FY  75  is: 


Electri ci ty 

517. 

.25 

X 

1 O^Btu 

No.  2  Fuel 

Oil 

580. 

.42 

X 

1 OqBtu 

No.  6  Fuel 

0i  1 

236. 

.35 

X 

1 OqBtU 

Anthraci te 

Coal 

475. 

.58 

X 

1 OqBtu 

B i turn! nous 

Coal 

110. 

.40 

X 

lO^Btu 

These  figures  were  developed  ^from  the  FY75  total  energy 

consumption  of  1,923,036  x  10  Btu, which  are  extracted  from  the  Summary 

Table  contained  in  the  Mannheim  Facilities  Energy  Plan.  (Refer  to  Table  2.1). 

The  energy  consumption  for  the  Installations  not  included  in  this  table, 

namely  Rheinau  Kaserne,  Rheinau  Coal  Points  D- 1  and  D-4,  and 

Kafertal  L.S.  Cantonment,  is  minimal  and  not  documented. 


2.2  SOURCE  ENERGY  CONSUMPTION 

The  source  energy  consumption  and  fuel  cost  by  fuel  type  for  the  Mannheim 
Community  for  FY79,  FY80,  and  FY8 1  ,  is  presented  in  Table  2.2  These  figures 
were  developed  using  the  following  conversion  factors: 


Electri ci ty 

Distillate  Fuel  Oil  (No.  2) 
Residual  Fuel  Oil  (No.  6) 
Bituminous  Coal 
Anthraci te  Coal 
District  Hot  Water 


11,600  Btu/KWH 
138,700  But/Gal 
149,690  Btu/Gal 

27,094,000  Btu/Metric  Ton  (=2,200  lb) 
31,195,000  Btu/Metric  Ton  (=2,200  1b) 
3,414,000  Btu/MWH 


The  conversion  factors  for  electricity  and  No.  2  fuel  oil  are  taken 
directly  from  the  energy  conversion  factors  in  the  ECIP  Guidance.  The 
values  for  No.  6  fuel  oil  and  district  hot  water  were  obtained  from  billing 
data.  The  anthracite  and  bituminous  coal  values  were  obtained  by  converting 
the  figures  in  the  ECIP  Guidance  to  metric  tons. 

The  cost  figures  were  developed  using  the  conversion  factor  of  2.26  D 
Mark/$  as  directed  by  EUD. 
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ENERGY  CONSUMPTION  BY  INSTALLATION 


ELECTRICAL  ENERGY  COSTS 


Throughout  the  report,  11,600  Btu/kWh  has  been  used  as  the  conversion  factor  from 
k  kilowatt  hours  to  Btu.  As  a  result,  energy  savings  (MBtu)  are  in  terms  of  "source" 

"  energy.  Unit  energy  costs  ($/MBtu)  also  are  in  terms  of  source  energy. 

If  a  "Load"  energy  is  used  as  a  basis  for  energy  savings  -  then  3,414  Btu/kWh  is 
the  conversion  factor.  When  load  energy  Is  considered,  the  magnitude  of  energy 
savings  is  decreased,  but  the  unit  cost  ($/MBtu)  is  increased  proportionally. 

The  result  is  that  the  energy  cost  savings  using  "source"  or  "load"  energy  is  the 
same  for  both  methods.  The  following  example  illustrates  this  point; 

Electricity  Savings  =  5,000  kWh 

•  Source  Energy  Method: 

Energy  Savings  =  5,000  kWh  x  1 1 , 600  Btu  x  1  MBtu  =  58  MBtu 

“  106Btu 

Energy  Cost  Savings  =  58  MBtu  x  5-02  $/source  MBtu  =  $291 

•  Load  Energy  Method: 

Energy  Savings  =  5,000  kWh  x  3,413  Btu  x  1  MBtu  =  17.1  MBtu 

kWh  106  Btu 

Energy  Cost  Savings  =  17-1  MBtu  x  17.06  $/load  MBtu  =  $291 
^2.3  TOTAL  ANNUAL  ENERGY  CONSUMPTION 

From  Table  2.2,  the  annual  source  energy  consumption  for  the  Mannheim  Community  is: 

FY79  -  2,192.357  X  109  Btu 
FY80  -  2,009.133  x  109  Btu 
FY81  -  1 ,921.591  x  109  Btu 


Relating  these  values  to  the  FY75  energy  consumption  of  1,923,036  x  1  Cr  Btu,  it  is 
seen  that  the  FY79  energy  consumption  was  114.0%  of  the  FY75  consumption,  FY8l  con¬ 
sumption  is  99.9%  of  the  FY75  consumption. 

2.4  BUILDING  GROUP  SOURCE  ENERGY  CONSUMPTION 


Table  2.3,  presents  the  energy  consumption  by  building  group  type  for  the  Community 
by  Installation.  These  summaries  were  extracted  from  the  computer  printouts  con¬ 
tained  In  Volume  4,  Section  3.  Rheinau  Coal  Point  D-4  was  not  included  in  the 
summaries  since  its  energy  consumption  is  intermittent.  There  is  no  data  available 
concerning  energy  use  by  building  type.  The  values  contained  in  Table  2.3  were 
tabulated  using  WESTON  Energy  Software.  The  values  in  this  table  show  the  relative 
consumption  by  building  group  and  Installation.  Values  are  given  in  MBtu  (Millions 
of  Btu)  per  year  =  MBtu/yr. 

2.5  TYPICAL  BUILDING  ENERGY  CONSUMPTION 

^  Table  2.4  presents  values  for  typical  building  energy  consumption  for  each  of  the 
13  building  group  t^pes  shown  in  Table  2.3.  Values  are  given  in  units  of  MBtu/yr 
per  square  foot  (ft  )  of  floor  area.  Values  for  MBtu/yr  were  obtained  from  the 
Totals  column  of  Table  2.3  The  individual  buildings  included  in  each  building 
group  are  listed  in  the  Volume  4  computer  printouts.  Floor  areas  are  from  the 
building  list  contained  in  Section  9  of  the  main  report. 
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Source  Energy  Consumption  By  Building  Group  Type 
(Energy  Consumption  in  MBtu/yr) 


TYPICAL  BUILDING  ENERGY  CONSUMPTION 
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SECTION  3 


ENERGY  CONSERVATION  MEASURES  DEVELOPED 


3 . 1  ENERGY  CONSERVATION  MEASURES  INVESTIGATED 

A  list  of  Energy  Conservation  Measures  (ECM's)  to  be  investigated  is 
contained  in  ANNEX  A  of  the  EEAP  Scope  of  Work.  This  list,  along  with 
previous  energy  conservation  retrofit  experience,  and  the  observations 
and  data  obtained  from  two  site  visits,  provided  a  basis  for  a  list  of 
ECM's  to  be  quantitatively  analyzed. 

For  Increments  A,  B,-and  G,  the  ECM's  involved  are: 

Building  Shel 1 : 

•  Wall! nsu 1  at i on 

•  Roof  S  attic  insulation 

•  Storm  wi ndows 

•  Energy  efficient  windows 

•  Weatherstrip  windows 

•  Weatherstrip  personnel  doors 

•  Weatherstrip  vehicular  doors 

•  Skylight  modifications 

•  Insulated  dropped  ceiling 

•  Reduce  window  area 

•  Translucent  insulating  panels 

•  Entrance  vestibules 

•  Replace  vehicular  door  with  wall 

•  Insulate  vehicular  doors 

•  Caulking 

Heating  and  Ventilating: 


•  Destratification 

•  Ventilating  type  hoods 

•  Radiator  thermostatic  control  valves 

•  Outdoor  air  HW  temperature  reset 

•  Heat  recovery 

•  Pipe  Insulation 

Domestic  Hot  Water: 

•  Flow  restrictors 

•  Summer  shutdown  of  central  boiler 
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El ectri cal : 


•  Interior  lighting  conversion 

•  Exterior  lighting  conversion 

•  Delamping 

•  Automatic  light  level  controls 

•  Photocell  switches 

Central  Plant  £  Distribution  Systems  (Increment  B) 


•  Hot  water  vs  steam  boilers 

•  Boiler  trim  controls 

•  Blowdown  controls 

•  Load  shedding 

•  EMCS 

•  Boiler  economizer 

In  Chapter  10  of  the  Main  Report  (Volume  II)  a  dot  matrix  is  included 
showing  the  buildings  at  each  Installation  for  which  the  ECM  was  applicable 
and  was  analyzed.  The  matrix  also  includes  whether  the  ECM  was  economically 
feasible  ( S I R  >  1)  and  was  devel oped  into  an  ECIP  Proj  ect  or  was  not  (SIR  ^ 1 ) , 
or  was  developed  into  an  Increment  G  project  (none  were). 

Other  ECM's  analyzed  are  included  under  Increment  F.  Refer  to  that  separate 
volume.  Most  of  those  are  analyzed  on  a  unit  basis  for  use  by  Facilities 
Engineer  (FE)  personnel  to  develop  projects.  Refer  to  Tables  G-1  and  G-2  in 
Section  G  for  a  summary  of  these  projects.  ECM’s  listed  in  Annex  A  which 
were  not  analyzed,  were  either  not  applicable,  already  implemented,  or  are 
scheduled  to  be  implemented.  The  status  of  each  Annex  A  ECM  is  discussed  in 
Section  10  of  the  Main  Report  (Vol .  II) 

The  results  of  the  analysis  of  each  ECM  are  presented  in  Table  3.1  (2  pages). 
Results  for  individual  buildings  are  referenced  in  Title  10.2  of  the  Main 
Report . 
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NOTE:  ECM'S  FOR  WHICH  SOME  OF  THE  BUILDING  ANALYZED  WERE  ECONOMICALLY  FEASIBLE  (SIR  >1)  ARE  INDICATED  BY  FOR  THESE  ECM'S  THE 

VALUES  REPORTED  INCLUDE  ONLY  THE  BUILDINGS  WITH  SIR  >1. 


3.2  EC  IP  PROJECTS  DEVELOPED 


Table  3.2  presents  a  summary  of  all  the  EC  IP  Projects.  These  7  projects 
are  comprised  of  discrete  ECM's  all  of  which  have  SIR  >  1.  The  grouping 
of  ECM's  to  produce  ECIP  Projects  as  shown  is  tentative,  and  is  presented 
for  review  and  modification  as  desired  by  the  Facilities  Engineer. 

3.3  OTHER  ENERGY  CONSERVATION  PROJECTS 

Increment  G  Projects  are  formed  from  ECM's  which  do  not  meet  ECIP  criteria, 
namely,  ESIR  value  less  than  1  and  are  above  the  FE  funding  limits  of 
$300,000  for  new  and  alteration  type  work,  and  $200,000  for  0  &  M  type 
work.  None  of  the  projects  investigated  fell  into  this  category  i.e., 
there  are  no  Increment  G  Projects.  Refer  to  Section  10  of  Part  B  of  the 
Main  Report  (Volume  II)  for  a  complete  discussion  of  the  differences  be¬ 
tween  Increments  A,  B,  G,  F,  and  ECIP  Projects. 

Increment  F  Projects  (refer  to  Section  6)  were  analyzed  mostly  on  a  unit 
basis,  for  development  into  desired  projects  by  the  Facilities  Engineer. 
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NOTE  3:  Negative  VALUES  for  energy  savings  denotes  additional  energy  requirement. 
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NOTE  1:  Total  does  not  include  the  153  kw  demand  savings  in  the  load  shedding  ECM,  as  they  are  not  energy  savings. 
NOTE  2:  Values  in  parentheses  are  for  individual  ECM's  within  ECIP  project. 

NOTE  3  Negative  values  for  energy  savings  denotes  additional  energy  requirement. 


SECTION  4 


ENERGY  AND  COST  SAVINGS 


4.1  BASE-WIDE  CONSUMPTION  AFTER  ENERGY  CONSERVATION  PROJECTS 

The  annual  source  energy  consumption  for  the  Mannheim  Community  in  FY81 , 
as  indicated  in  Table  2. 2, was  1,921.6  x  10°  Btu.  The  annual  energy 
savings  resulting  from  implementation  of  the  7  EC  1 P  Projects  is  221.7  x  10^ 
Btu/yr.  This  would  result  in  an  energy  consumption,  after  ECIP  projects 
implementation  of  1,699-9  x  10  otu.  This  represents  a  reduction  of  11.5% 
in  energy  use. 

The  energy  cost  for  the  Mannheim  Community  in  F Y8 1 ,  as  indicated  in 
Table  2.2,  was  $10,202,600.  The  annual  energy  cost  savings  (in  FY8 1 
dollars)  for  the  7  ECIP  projects  is  $1,548,080.  The  energy  cost  after 
implementation  of  the  ECIP  projects  would  be  $8,654,520.  This  represents 
a  reduction  of  15*2%in  energy  cost. 

4.2  ALLOCATION  OF  ENERGY  CONSERVATION  PROJECT  SAVINGS 

Table  3*2,  the  ECIP  Project  Summary,  presents  a  breakdown  in  energy 
savings  by  ECIP  project. 

4.3  PROJECTED  ENERGY  CONSUMPTION 

As  stated  above,  an  1  1 . 5%  reduct i on  in  energy  consumption  will  result  from 
the  implementation  of  the  7  EC  I P  projects.  Basg-wide  consumption  will 
decrease  by  221.7  x  10  Btu/yr  from  1,921.6  x  10  Btu  to  1,699*9  x  1  ^  Btu. 
Future  population  changes,  building  demolition,  and  construction  would 
modify  these  values.  Complete  data  on  such  changes  is  not  available,  but 
in  any  case,  contemplated  changes  would  not  produce  significant  changes. 

4.4  PROJECTED  ENERGY  COSTS 

As  stated  above,  a  15.2%  reduction  in  energy  costs  will  result  from  the 
implementation  of  the  7  ECIP  Projects.  Base-wide  energy  cost  will  de¬ 
crease  $1 ,548, 080/yr from  $10,202,600  to  $8, 65**, 520.  These  values  are  in 
terms  of  1981  dollars,  as  required  by  SIR  analysis,  and  does  not  include 
inflation  of  fuel  costs  to  1985- 


SECTION  5 


INCREMENT  "E"  -  CENTRAL  BOILER  PLANTS  -  MANNHEIM 


5.1  SCOPE 

This  contract  does  not  include  Increment  nEM,  however,  during  the  meeting 
at  EUD  on  2k  March  1982,  Mr.  Gunzel  of  EUD  requested  that  the  study  should 
include  a  brief  feasibility  summary  of  the  opportunity  for  centralization 
at  the  communities  studied. 

5*2  RESULTS  AND  RECOMMENDATIONS 

At  present,  the  Mannheim  District  hot  water  system  serves  Taylor,  Sullivan, 
Funari ,  and  Turley  Barracks  and  Benjamin  Franklin  Village.  In  addition, 
Spinel li  Barracks  is  slated  to  be  connected  in  FY  83~84.  Coleman  Barracks 
and  Gendarmerie  Kaserne  are  being  considered  for  future  connection,  but 
in  the  meantime,  these  i ns ta 1 1  a t i ons ,wi th  Hammonds  Barracks,  Rheinau  Kaserne 
and  Coal  Points  and  Friedr ichsfel d  QM  Depot  remain  to  be  considered  for 
boiler  centralization. 

Heating  plants  and  central  heating  plants  in  the  Mannheim  Community  are 
necessarily  considered  in  the  context  of  how  they  fit  into  the  ultimate 
goal  of  providing  for  heating  from  the  Mannheim  District  Heating  System. 

Thus,  improvements  to  low  pressure  steam  heating  systems  and  their  further 
centralization  should  take  the  form  of  conversions  to  and  expansion  of 
hot  water  heating  systems  and  their  eventual  consolidation  with  the  muni¬ 
cipal  system. 

For  the  few  high  pressure  steam  systems,  the  improvements  to  the  heating 
portion  may  thus  take  the  form  of  local  or  central  conversions  to  hot  water 
heating  using  exchangers- 


Examples  of  centralization  are: 

•  Coleman  Barracks:  The  LP  Steam  heated  area  served  by 
Boiler  Houses  No.  10,  8k  and  51  in  winter  and  by  Boiler 
House  No.  10  in  summer,  while  interconnected  is  not 
truly  centralized  except  under  low  summer  loads.  The 
problem  has  to  do  with  the  nature  of  the  loop  steam 
heating  systems  which  are  limited  as  to  their  operating 
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pressure.  Alternates  making  possible  operation  as  a 
centralized  system  would  be  to  convert  to  a  higher 
pressure  trapped  steam  system  or,  better,  to  a  circu¬ 
lating  hot  water  distribution  system  designed  for 
eventual  tie  in  to  the  district  heating  system. 

•  Hammond  Barracks:  While  mostly  served  from  the  boiler 
room  in  Building  968  using  low  pressure  steam,  its  con¬ 
version  to  a  hot  water  central  heating  plant  should 
allow  the  inclusion  of  areas  heated  by  Building  977 
boiler  room. 

•  Gendarmerie  Kaserne:  Currently  heated  by  boiler  rooms 
in  Building  137,  143  and  145,  a  consolidation  and  con- 

.  version  to  hot  water  heating  would  include  all  areas, 

possibly  using  Building  145  as  the  central  plant,  as  a 
step  toward  eventual  district  heating  conversion. 

5-3  CONCLUSIONS 

Since  the  advent  of  hot  water  systems  for  most  Mannheim  installations, 

it  was  not  necessary  to  consider  boiler  centralization  at  Mannheim. 
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SECTION  6 


INCREMENT  F  -  FACILITIES  ENGINEER  CONSERVATION  MEASURES 


6.1  INTRODUCTION 

Increment  F  requires  the  A/E  to  identify  projects  involving  the  modifi 
cations  and  changes  in  systems  operation  which  are  within  the  Facilities 
Engineer  funding  authority  and  management  control.  Included  are  low 
cost  0  &  M  (Operations  and  Maintenance)  type  projects  and  projects 
selected  from  Increments  A,  B,  and  G  to  be  financed  from  OMA  funding. 

It  should  be  noted  that  Increment  F  was  not  a  part  of  the  initial  con¬ 
tract,  but  was  later  added.  An  additional  site  visit  was  conducted  in 
summer  of  1982  to  gather  data  for  each  Increment. 

A  separate  report  is  submitted  to  meet  the  requirements  for  the  Increment 
F  Interim  Submittal.  Refer  to  that  Report  for  complete  discussion  and 
calculations  for  the  22  Increment  F  Projects,  and  a  summary  of  Increments 
A,  B,  and  G  Projects. 

6.2.  SUMMARY  OF  INCREMENT  F  PROJECTS 


All  of  the  Increment  F  projects  are  analyzed  on  a  unit  basis,  i.e.,  per 
100  ft2  of  ceiling  area,  per  personnel  door,  per  broken  or  missing  window 
This  will  enable  Facilities  Engineer  personnel  to  develop  appropriate 
projects  on  an  ongoing  basis  using  the  methodology  and  data  supplied  with 
each  project  so  analyzed.  Some  projects  are  a  1 ternat i ves to  others,  and 
others  are  calculated  only  for  a  particular  type. of  building  use  and 
particular  Installation,  but  may  be  expanded  to  include  other  situations. 

Table  6-1,  Increment  F  Projects  Savings,  Costs  and  Economics  refers  to 
these  unit  values,  and  therefore  Installation  and  Community-wide  totals 
are  not  appropriate.  This  is  also  true  of  the  I nc remen t  .  F  projects  from 
Increments  A,  B,  and  G  which  have  to  be  defined  by  Facilities  Engineering 
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INCREMENT  F  PROJECTS  SAVINGS,  COSTS  AND  ECONOMICS  SUMMARY 


SL 


SECTION  7 


ENERGY  PLAN 


7.1  MATRIX  OF  ENERGY  SAVINGS 

The  ECM's  investigated  were  combined  to  produce  7  EC  I P  projects.  These 
projects  are  prioritized  in  Table  7~1  according  to  decreasing  SIR.  The 
percent  energy  consumption  reduction  is  also  calculated  and  shown  in  the 
last  column.  Totals  for  all  7  EC  I P  projects  are  included. 

7.2  PREDICTED  ENERGY  SAVINGS 

Figures  7.1,  7-2  and  7.3  graphically  represent  the  energy  savings  to  be 
realized  by  the  implementation  of  EC1P  projects.  Figure  7.1  is  a  Pie 
Graph  which  illustrates  the  total  FY8 1  energy  consumption  and  costs  for 
the  Community.  Figures  7.2  and  7.3  show;using  both  a  Pie  Graph  and  a 
Bar  Chart, the  energy  savings  picture  by  fuel  type. 
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PRIORITIZATION  OF  ECIP  PROJECTS 
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FIGURE  7.1  MANNHEIM  MILITARY  COMMUNITY 

PRESENT  FY  81  COMMUNITY  ENERGY  USE  AND 
ENERGY  COST  BY  FUEL  TYPE 


1,700 
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FIGURE  7.2  MANNHEIM  MILITARY  COMMUNITY 

COMMUNITY  ENERGY  USE  BY  FUEL  TYPE: 
PRESENT  FY  81  AND  PROJECTED  FY  85 
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FIGURE  7.3  MANNHEIM  MILITARY  COMMUNITY 

COMMUNITY  ENERGY  USE  BY  FUEL  TYPE  —PRESENT 
FY  81  AND  PROJECTED  FY  85 


SECTION  8 


ORGANIZATION  OF  REPORT 

This  section  has  been  prepared  to  provide  a  comprehensive  summary  of  the 
organization  of  this  report.  It  includes  a  listing  of  all  valid  volumes 
of  the  report  as  well  as  copies  of  their  Tables  of  Contents.  A  complete 
current  copy  of  WESTON's  EEAP  Package  #5  for  the  Mannheim  Military  Com¬ 
munity  is  comprised  of  the  following  volumes: 

Title  Submittal  Date 


Preliminary  Submittal  Volumes  l-X 

15  Februa 

ry  1982 

Vol ume 

1  -  Executive  Summary 

May  1984 

Volume 

II  -  Main  Report 

November 

1983 

Vol ume 

III  -  Append i x 

November 

1982 

Vol ume 

NIB-  Append i x 

November 

1983 

Vol ume 

IV  -  Bundles/1391 's 

May  1984 

Vol ume 

V  (A-E)  ECIP  Support  Data 

November 

1982 

Increment  F 

November 

1983 

Documentation  of  Computer  Analysis 

October  1 

983 

Addendum 

May  1984 

PRELIMINARY  SUBMITTAL  VOLUMES  I  -  X 


The  Preliminary  Submittal  of  this  report  was  made  in  February  of  1982  and 
consisted  of  10  volumes.  The  purpose  of  this  submittal  was  to  present 
all  data  gathered  during  Phase  I.  Both  physical  data  and  operational  data 
on  each  surveyed  building  is  presented.  The  organization  of  the  Preliminary 
Submittal  is  as  follows: 

Volume  Installations 


Vol ume 

1 

Ben  F rankl in  V i 1 1  age 

Vol ume 

1 1 

Ben  Frankl in  V i 1 1  age 

Vol ume 

1 1 1 

Coleman  Barracks 

Vol ume 

IV 

Coleman  Barracks 

Vol ume 

V 

Funari  Barracks 
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ADDENDUM 


The  Addendum  volume  has  been  submitted  in  May  1984  to  update  the  appropriate 
pages  in  the  Interim  Submittal.  It  is  a  one-time  submittal.  The  updated 
pages  will  be  inserted  in  their  proper  locations  for  the  Final  Submittal. 

The  Addendum  contains  inserts  for  Volume  II  -  Main  Report  and  Volume  I  I  IB  - 
Append ix. 
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